The aim of this paper was to examine the relationship between changes in the US and China macroeconomic conditions and the excess returns of nine Asian-Pacific public real estate markets (Singapore, Indonesia, Malaysia, the Philippines, Thailand, Australia, Taiwan, Hong Kong, and Japan). We found that there are insignificant correlations between macroeconomic conditions in the US and China and the real estate markets' excess returns. Additionally, whilst the US macroeconomic factors show stronger causal relationships with the real estate markets in the long run, China's macroeconomic variables have experienced a stronger causal relationship in the short run. Finally, key macroeconomic variables, such as the industrial production output index, long-term interest rates, and economic policy uncertainty, produced fluctuating impulse responses to shocks from the US and China. Overall, we conclude that the US economy continues to have a dominant influence in the Asian-Pacific real estate markets. However, during economic crises and in the short run, the impact of China's economy grows significantly and outweighs that of the US In the context that a high degree of economic and financial integration has affected the interdependent level of international financial markets, the Asian-Pacific securitized real estate markets' performances are also impacted by global shocks.
Introduction
In recent years, the emergence of China (CH) as the next global economic superpower has garnered significant attention among economists and investors alike. Along with the economic growth of the Asia-Pacific (APAC) region and financial markets, there is considerable literature on the impact of domestic and foreign macroeconomic factors on the stock markets. However, less academic attention has been rendered regarding the influence of foreign macroeconomic factors on the domestic securitized real estate market, which is an emerging asset class in many APAC economies. 1 This study examines 1 Real estate investments exist in two main forms: Private real estate and public real estate. While the former refers to physical properties with steady cash flows, the latter is a more liquid and low-cost channel to gain real estate exposure, such as listed real estate companies and real estate investment trusts (known as REITs). Public real estate (the subject of this study) is also commonly referred as "securitized real estate". From this point onward, the terms "securitized real estate", "public real estate", and "real estate" will be used interchangeably throughout the text. the relative influence of CH and the US macroeconomic factors on the APAC securitized real estate markets' excess returns (i.e., risk premia) over the period from January 1998 to April 2017. The US economy is an apparent choice since it is one of the largest markets and an important trading partner of APAC countries.
For many years, APAC stock markets outperformed the US and other developed stock markets regarding equity risk premium (ERP) (Donadelli and Persha 2014; Donadelli and Prosperi 2012) . International investors demand an extra ERP because APAC markets are affected by local/regional factors (Donadelli and Prosperi 2012) . Another development that happened within the region is that the growing strong linkages between international stock markets and between international bond markets over the past decade prompted investors to search for different opportunities to diversify their portfolios. In this context, real estate investments have emerged to show low correlation with stocks and bonds, and therefore, have appropriate characteristics contributing to portfolio optimization (Schindler 2011) . Moreover, the growing financialization of global real estate markets facilitates the allocation of real estate in large multi-asset portfolios to improve asset allocation over the period. Many APAC public real estate has since grown in importance as a destination for international portfolio investment.
Real estate is another important asset class in CH, the US, and many APAC economies. Moreover, many APAC countries are characterized by high population density, massive urbanization growth, lower yield, and relatively high real estate values. Consequently, APAC real estate markets are generally aggressive, with higher total risks and more idiosyncratic risks. Specifically, the US has the world's largest real estate market, which is also the most mature and transparent securitized real estate market. Real estate is one of the biggest recipients of foreign direct investment (FDI) in CH (Fung et al. 2006) . With massive urbanization and the growth of private real estate ownership in CH, the scope for Hong Kong (HK) REITs to provide more pure-play property investment opportunities in CH, the mainland China (CH), will grow into an important player in global financial markets (Johansson and Ljungwall 2009) , with their direct real estate and securitized real estate markets attracting the interest of domestic and international investors. However, the 2007-2009 global financial crisis (GFC) seriously affected APAC securitized real estate market performances.
Interest in CH's rising economic influence has come at a time when there is recognition that economic interdependence has also increased in recent decades. The implementation of CH's belt and road initiative (BRI) (Zheng and Zhang 2016) as an economic corridor is an effort to globally reach out to countries along the route and form a grand diplomatic landscape to strengthen its power relations and international significance (Zheng and Zhang 2016) , as well as open its doors to capital inflows and foreign direct investments (FDIs) from other major economies. The GFC and its aftermath made clear that macroeconomic policies in large economies, such as the US, create both real and financial spillovers that can impact economies around the globe. Moreover, CH's economic reform has gradually shifted toward liberalization of financial markets, and intensified its interactions with global financial markets.
This study is motivated to examine the effects of the economic growth of CH, relative to the US, over the past decade on the performance of the APAC real estate markets in nine selected countries (Singapore, Malaysia, the Philippines, Indonesia, Thailand, Australia, Taiwan, Hong Kong, and Japan). As of 2016, 15% of the global economy came from CH, but it contributed close to 30% of the global growth (International Monetary Fund 2017). These figures show that it is critical for stakeholders in the APAC economy and financial markets to recognize that the global economy is moving its direction towards CH in the future. Moreover, in most economies, there is always latent demand in real assets, which presents significant growth opportunities in financial markets. Policymakers and institutional investors can thus gain meaningful insights from this study on how the growth of the CH economy can be relied on to forecast the performance of regional and country-specific securitized real estate market returns in the future. In this study, we focus on the causality relationship and shock response between changes in foreign (i.e., the US and CH) macroeconomic conditions/uncertainty shocks and APAC securitized real estate market excess return. This analysis is of general interest and has implications for real estate portfolio diversification strategies and policy implications, especially on the order of magnitude and direction of the shock impact produced by the level of economic policy uncertainty in the US/CH on the regional securitized real estate markets.
In adding to the existing body of knowledge regarding international financial market integration and economics, one key contribution to the empirical literature on this topic is the use of the new asset class of real estate. Although the public real estate market is a subset of the stock market, it is now considered as an essential asset class that deserves some allocation in mixed-asset portfolios that resembles stock and bond. There is also strong evidence to suggest that public real estate has become increasingly less sensitive to common stocks in developed countries (Ling and Naranjo 2002) . Although this topic has received growing attention in the literature (Liow and Adair 2009) and there is some overlap between some earlier studies and the current paper in terms of the methodology employed and the results reported, we believe our present work can be clearly distinguished from the earlier literature by shedding light on the US/CH fundamentals as well uncertainty shocks in the short run or in the long run.
Finally, given the significant market share and the highest levels of securitization in APAC markets, including Australia (AU), Japan (JP), Hong Kong (HK), China (CH), Singapore (SG)and the US, this research on APAC public real estate has significant implications for ongoing international real estate investment strategies, particularly for the US and Asian portfolio managers. This paper is organized as follows. Section 2 provides a brief literature review and identifies the literature gap. Section 3 explains data requirement and is followed by Section 4, which briefly explains several econometric tests from a lay perspective. Section 5 reports and discusses the results. Section 6 concludes the study with some portfolio and policy implications
Brief Review and Literature Gap
Prior literature by Ross (1976) , Fama (1981) and Chen et al. (1986) found that the relationship between macroeconomic variables and domestic stock returns is significant. Roll and Ross (1980) identified factors that include changes in inflation, industrial production, and the term structure of interest rates as determinants of stock returns. In Latin America, Araújo (2009) observed that the dynamics of real stock returns are mostly affected by macroeconomic shocks. Sharma and Wongbangpo (2002) also found evidence of a significant long-and short-term causal relationship between stock prices of ASEAN5 nations and domestic macroeconomic variables. Nikkinen and Sahlstrom (2004) derived similar conclusions from developed economies on the European stock markets. Finally, Chen et al. (2016) reported that economic policy uncertainty in CH negatively predicts future stock market returns at various time horizons, which is consistent with the behavioral asset pricing models that feature information uncertainty and investor psychology of inefficient financial markets.
Across the foreign markets, there are mixed results regarding the contributing effects of macroeconomic factors on stock returns. Nikkinen and Sahlstrom (2004) contend that firms and economies operating in several markets are interested in the economic condition of the US market, as it is one of the largest markets and an important trading partner of Asian countries. Whilst Binswanger (2004) found that shocks in the industrial production output index can explain the variation of stock prices in the US, European, and Japanese stock markets, Sum (2013) reported a significant adverse effect of US economic policy uncertainty on ASEAN stock returns. Bailliu and Blagrave (2010) found that foreign macroeconomic shocks impact CH's economy more than advanced economies. Furthermore, Eickmeier and Kuhnlenz (2013) highlighted that global shocks can have a more considerable influence on global inflation dynamics as compared to the macroeconomic shocks that originate from CH. In contrast, Donadelli (2015) as well as Narayan and Narayan (2012) found that there is no correlation between changes in the US macroeconomic variables and Asian stock market excess returns. The weak explanatory power of the US macroeconomic fundamentals suggests that local factors continue to influence Asian stock market prices. The same conclusion can probably be expected from real estate securities since real estate is largely a local business.
In addition to using the popular correlation analysis, many empirical studies have analyzed the long-term relationship (via co-integration) between foreign financial markets. Cheng and Glascock (2006) showed that the co-integration of stock markets in CH, HK, and Taiwan with the US became stronger after the 1997 Asia financial crisis (AFC). In India, there is evidence of long-term heteroscedastic relationships between the stock prices and selected macroeconomic variables (Alam 2017) . Other examples include Cheng and Yip (2017) 's finding that CH's macroeconomic variables have higher explanatory power on stock market return and volatility in Shanghai and Hong Kong. Within different sub-periods. Li et al. (2015) found a weak causal relationship between the economic policy uncertainty and stock returns in CH and India. However. Chan et al. (1992) found no sign of integration between the stock markets in developed countries in Hong Kong, Japan, Singapore, South Korea, and the US. Finally, Nishimura and Men (2010) found that the CH's stock market had a significant influence on the G5 stock markets but not vice-versa.
From the above review, there is undoubtedly numerous and growing interest in the literature that recognizes the relationship between macroeconomic factors and domestic stock markets, and to a lesser extent, on foreign stock markets. This is especially the case following the increasing degree of co-movement between real and financial variables and financial integration across international stock markets, and the global effects of financial crisis. This study extends the literature to cover another emerging asset class after the AFC: Securitized real estate. As highlighted above, the growth of many APAC public real estate and the strong performance of the CH economy motivates us to investigate whether APAC real estate excess returns are more influenced by the foreign macroeconomic shocks or by local factors. From a global perspective, public real estate now has emerged into another asset class with different risk-return characteristics from stock and is sensitive to different macroeconomic influences. Consequently, real estate persons, such as global investors and policy makers, should care how this asset class behaves in times of crises to macroeconomic spillover effects in international financial markets, because public real estate markets may have different patterns of causality and impulse response to foreign macroeconomic shocks due to the underlying asset-real estate that can serve as a factor of production and an investment tool (Hui and Ng 2012) . This paper aims to stand out from the many papers on the same or similar topics in empirically evaluating the increasing macroeconomic influence from CH (or otherwise) on APAC real estate markets' excess return performance.
Data
The study period was from January 1998 to April 2017, the longest period that public real estate returns (in USD) are available for all countries. During this study period, the world experienced at least three major economic/financial crises: 1998-1999 Asian financial crisis, 2007-2008 global financial crisis (GFC), and 2009-2011 European crisis. The full period is further divided into two shorter sample periods: Crisis/pre-GFC period (January 1998-December 2011, which included all three crises) and post-crisis period (January 2012-April 2017). Although we only reported the full-period results for brevity, we analyzed the issues over the two sub-periods and briefly summarize the results in the main text. Table 1 provides the usual descriptive statistics of monthly real estate excess returns (defined as: Real estate returns minus risk-free returns, represented by the 3-month US Treasury Bill rate).
Next, four macroeconomic variables and a real estate market volatility index were used to capture the macroeconomic conditions in the US and CH and to reflect the production, consumption, and liquidity in these two global economies. This dataset includes the following series: Changes in the industrial production index (IPI), changes in the long-term interest rate (LTINT), changes in the consumer price index (CPI), changes in the money supply aggregate (MS), and the conditional volatility (CV) of the US and CH stock markets. These macroeconomic risk factors were chosen mainly according to existing empirical studies (Fung et al. 2006; Liow and Adair 2009 ) on real estate return predictability and a popularly downloaded series from Datastream.
Additionally, the economic policy uncertainty (EPU) constructed by Baker and Davis (2016) was included as another independent variable on a separate model to study the possible effects of US's and CH's EPU on excess returns. As shown in Figure 1 , there was increasing uncertainty from 2008 onwards in both economies, which is associated with the 2008 GFC. Interestingly, CH's EPU tracked the US from 1998 to 2011, until 2015 onwards, where its uncertainty increased and rose drastically. The increased uncertainty observed in the CH's economy in recent years coincides with the period when CH observed the highest growth rates in the APAC region. Such an observation sets the direction on how the increasing EPU observed in CH might potentially influence the APAC real estate capital markets. Finally, Table 2 provides a summary of the selected explanatory variables, and Table 3 displays the monthly summary statistics of the US and CH macroeconomic variables. 
Variable Definition and Description Expected Sign
Industrial Production Index (IPI)
It measures the changes in the real output primarily in the manufacturing sector of an economy, relative to a base year. A higher level of IPI indicates higher productivity of the underlying economy and hence will enhance the return performance of real estate assets.
+

Long-Term Interest Rate (LTINT)
It refers to the government bond yield with a maturity of 10 years or more. These interest rates are implied by the prices at which the government bonds are traded on financial markets. It is one of the key determinants of investments. With lower interest costs, investment activities may be more attractive, which in turn boost economic growth.
−
Consumer Price Index (CPI)
An important economic indicator to measure the level of inflation in an economy. With higher inflation, it will erode the purchasing power of consumers as well as the overall returns on assets.
−
Money Supply (MS)
It has an inverse relationship between interest rates. With more money circulating in the economy, it will stimulate investments and will spur economic growth.
+
Conditional Variance (CV)
CV quantifies our uncertainty about the future observation, given everything we have seen so far. It is more practical as a forecast than the volatility of the entire series considered in the capital markets.
−
Economic Policy Uncertainty (EPU)
A macroeconomic risk indicator that takes into account the uncertainty in policies drafted by government agencies and news reported relating to events of economic uncertainties. 
Research Methodology
We developed several empirical models along predictability, causality, and shock response to examine the dynamic relationship between changes in CH/US's macroeconomic factors on APAC real estate markets' excess returns given.
Predictability of Macroeconomic Variables
Here, a multiple linear beta model (1) was fitted to assess the degree of correlation between the macroeconomic variables and the real estate excess returns:
where REER i,t is the monthly excess return for the ith APAC country at time t, IPI t−1 is the change in the industrial production index at time t − 1, LTINT t−1 is the change in the 20-year treasury yield (US)/10-year government bond yield (China) at time t − 1, CPI t−1 is the change in the consumer price index at time t − 1, MS t−1 is the change in the monetary aggregate M3 (money supply), and CV t−1 is the change in conditional volatility in the US and China markets, respectively.
Predictability of Economic Policy Uncertainty (EPU)
The idea of including EPU as a macroeconomic variable in the analysis came from US-based uncertainty studies undertaken by Bloom (2009) and Baker and Davis (2016) . EPU measures the inherent uncertainty of economic policies in a country that arise from a composite of factors, which include the frequency of newspaper coverage, references to policy uncertainty, related keywords, scheduled tax code expirations, and forecaster disagreement about government purchases and inflation. It offers real-time and continuous tracking of policy risk, with the merits of being forward-looking, model-free, and comprehensive to reflect rich information regarding policy uncertainty in the US and CH. To examine whether the level of EPU in the US/CH explained the variation in the APAC REERs, model two was constructed:
where WORLD t is the MSCI world total stock return at time t, and EPU t−1 is the natural logarithm of the US and CH EPU index at time t − 1. With the increasing trend of globalization and financial integration, this variable (WORLD) was included as a control variable to account for the world market risk conditions over the period of analysis.
Dynamic Linear and Non-Linear Causality between Macroeconomic Factors/EPU and Excess Returns
In this section, we evaluate the causal interactions between each of the CH/US's macroeconomic factor/EPU and REERs. As the notion of causality is intrinsically linked to the study of market integration across the whole economy (Okunev et al. 2000) , we explored any lead-lag interactions between the macroeconomic variables/EPUs and excess returns. Analysis from this causality analysis also revealed the relative influence of CH/US macroeconomic conditions and EPUs in influencing the REERs.
Following the literature, Granger (1969) causality tries to test whether knowing the current and lagged values of (say) CH's inflation improves the forecast of future values of other APAC markets' excess return, and vice-versa. However, the linear causality test, while being very popular in the literature, is sensitive to nonlinearity in the data and structural breaks in the time series relationship due to crises, resulting in possible misleading inferences. Following Baek and Brock (1992) 's test that propose a non-parametric statistical method for uncovering a nonlinear causal relationship, Hiemstra and Jones (1994) modified the test and subsequently was modified again by the T 2 test statistics of Diks and Panchenko (2006) . As in Okunev et al. (2000) , this nonlinear Granger causality test was applied to the estimated standardized residual series from the VAR model, which can remove any linear predictive power. Specifically, for two weakly dependent time series, {E xt } and {Y et }, {X m t } denotes the m-length lead vector. The L x -length lag vector of X t is denoted by
. . Then, for given values of m, L x and L y ≥ 1 and for some ≥ 0, Y is said to not strictly Granger cause X if:
Generalized Impulse Response Functions
Dynamic analysis of VAR models can also be conducted using impulse response functions (IRFs). IRFs graphically display the expected response of each variable to shocks in the variable and shocks of other variables in the system. This function enabled us to characterize the dynamic interactions among variables and permitted us to observe the relative speed of adjustment of the variables in the VAR system. In our case, we appealed to the generalized IRF (GIRF) developed by Pesaran and Shin (1998) to implement the test.
Specifically, we employed GIRF to investigate the impact of shocks from the macroeconomic factors/EPUs on REERS in a higher dimensional system. Our main objectives were to find out the patterns of response of each real estate market to unexpected return shocks from the macroeconomic factors (IPI, LTINT, CPI, MS, CV, EPU) and thereby provide meaningful interpretations of the initial impact of shocks. Finally, the GIRFs were invariant to the orders of the assets/markets in the VAR system. Table 4 reports the estimation results for model one for the full study period. Whilst CH has a total of eight significant results (interest rate: 1, inflation: 2, money supply: 4, and stock market volatility: 1), the US only derives four significant explanatory results (industrial production: 1, inflation: 1, and stock market volatility: 2), with the last column of Table 4 showing the R2 for the multi-factor models. In general, the results indicate that whilst changes in both the US and CH macroeconomic conditions only weakly explain the variations in REERs, CH may have a stronger influence on five REERs (SG, MA. IN, TW, and HK) over the US, which is indicated by their marginally higher R2s in the respective regressions. Our relatively low R2 findings are broadly consistent with Donadelli (2015) , who found no significant correlation between the US macroeconomic variables and Asian stock prices, and that the Chinese economy was traditionally quite independent from APAC real estate markets. Additionally, the coefficients of the macroeconomic variables for the US and CH are mostly insignificant in most APAC countries during crisis (January 1998-December 2011) and post-crisis (January 2012-April 2017) periods, results that are partially consistent with Narayan and Narayan (2012) in that US interest rates do not affect Asian stock markets during the crisis period. 3 As highlighted in Footnote 1, this study is concerned with public real estate (securitized real estate), which is part of the stock market and an important asset component in many national economies. As documented in many real estate studies (Fung et al. 2006; Schindler 2011; Ling and Naranjo 2002) , since direct (physical) real estate usually respond more slowly to economic stimuli than other financial markets (usually up to three-month lags), it is adequate to assume traded (or public) real estate responds faster, only between one-and two-month delays. Notes: ***, **, * indicates two-tailed significance at the 1%, 5%, and 10% levels.
Results
Macroeconomic Factors and Excess Returns
EPU and Excess Returns
Estimation results for the roles of US and CH EPU in model two appear in Table 5 . As expected, the world stock market return, as represented by the coefficient β i,WORLD , is statistically significant in all the APAC real estate markets over the entire period. The US EPU is statistically insignificant in all regressions whilst the CH EPU is able to explain the variation in PH, TH, and the US's REERs. Notes: cells in shaded areas indicate significance in EPU. ***, ** indicates two-tailed significance at the 1% and 5% levels.
Linear Causality Interactions between the Foreign Macroeconomic Variables and APAC's REERs
This section investigates whether the changes of the US/CH macroeconomic variables can Granger cause the changes in REERs. The full period linear Granger causality results are reported in Table 6 (US) and Table 7 (CH), respectively. Table 6 indicates different US macroeconomic variables are able to influence all APAC markets in their lead-lag relationships. Therefore, we may conclude that although the US macroeconomic conditions and the APAC REERs are not contemporaneously correlated (see Table 7 indicates that there are a total of only three pairs of feedback relationships and seven unilateral casual relations running mainly from CH to APAC. Finally, the two sub-period results (not shown to conserve space) indicate that CH's macroeconomic conditions have produced stronger casual relations with many APAC's REERs during and after the 2008-2009 GFC. Notes: ***, **, * indicates two-tailed significance at the 1%, 5%, and 10% levels. The symbol " >" means "does not Granger-cause". Notes: ***, **, * indicates two-tailed significance at the 1%, 5%, and 10% levels. The symbol " >" means "does not Granger-cause". Table 9 , we observe that the causal relations are stronger between the CH EPU and REERs. Specifically, in addition to a significant feedback relationship detected for PH, the results indicate a unilateral linear causal relation for another six APAC economies. Notably, the REERs from these countries Granger cause the changes in CH's EPU, and not vice versa. This finding thus implies that past CH's EPU could partially be impacted by the real estate market performance of APAC capital markets. Notes: ***, ** indicates two-tailed significance at the 1% and 5%levels. The symbol " >" means "does not Granger-cause". Notes: ***, **, * indicates two-tailed significance at the 1%, 5%, and 10% levels. The symbol " >" means "does not Granger-cause".
Linear Causality between EPU and REERs
During the crisis period (results not reported to conserve space), the US EPU Granger causes the REERs of the developed APAC nations. During the post-crisis period, the REERs of SG, HK, and IN Granger causes the US EPU, significant at the 10% level. Thus, the US EPU could be sensitive to some foreign market activities. For CH, its EPU Granger causes the REERs of five nations each in both sub-periods significantly. During the crisis period, the causal effects were among the developed economies, whereas, in the post-crisis period, the causal relations happened between CH's EPU and the REERs of the ASEAN5 nations, an indication of a closer real estate market integration among the ASEAN5 nations and CH in recent years.
Nonlinear Granger Causal Relations between APAC Nations' REERs and US/CH Macroeconomic Conditions/EPU
The full-period test results of the pairwise non-linear causality tests between the nine APAC REERs and the US/CH macroeconomic variables are reported in Tables 10 and 12, respectively.
Notably, US conditional variance (CV) non-Granger causes the REERs in all nine APAC nations, indicating that the US real estate market volatility is a key causal macro-factor. Specifically, the HJ and T2 results reveal there are four pairs of nonlinear Granger bidirectional causality interactions between the US CV and REERs in the four APAC developed markets (US-SG, US-AU, US-JP, and US-HK). Additionally, there are other instances where other US macroeconomic variables nonlinearly Granger cause these four markets' REERs. These significant causal results are consistent with the expectation that US macroeconomic conditions continue to maintain a dominant influence on the APAC developed real estate capital markets in the era of real estate asset securitization. Turning our attention to CH, there are six pairs of non-linear feedback relationship between the CH's CV and APAC's REERs (CH-SG, CH-TH, CH-MA, CH-AU, CH-TW, and CH-HK). Additionally, there are several other cases of one-way directional relationships between CH's macro-factors and REERs in some APAC nations, implying that CH's macroeconomic conditions are equally strong in influencing the APAC real estate market performance. The results are based on the estimated standardized residual series obtained from the VAR models. Lx = Ly denote the number of lags on the residual series for length scales of 0.6 and 1.5. The symbol " >" means "does not Granger-cause". Both the nonlinear Hiemstra and Jones (1994) (denoted by HJ test), as well as Diks and Panchenko (2006) tests (denoted by T2 test) are investigated. ***, ** and * indicaterejection of the null hypothesis of nonlinear Granger noncausality at the 1, 5 and 10 percent significance level. With regard to the causal impact of EPU, the results (not reported in order to conserve space) indicate the US EPU Granger causes the REERs in five (out of nine) of the APAC countries (SG, MA, IN, AU, and HK), while CH EPU Granger causes the REERs in three (out of nine) of the APAC nations (IN, TH, and JP) . Interestingly, none of the APAC nations' REER is caused by both the US and CH's EPU, indicating that the causal effects of US and CH's EPU may be unique and that every APAC real estate market is only causally influenced by either the US EPU or CH EPU only, at least within the period of analysis.
To conclude, in the context that non-linear Granger causality tests (both HJ and T2 tests) generally have higher power against linear relationships, our overall analysis clearly supports a non-linear Granger modelling of the US/CH macroeconomic relationship and other APAC nations' REERs we examined in this study. Both the US and CH are quite interactive in their non-linear causal linkages between their macroeconomic conditions and APAC nations' REERs.
Impulse Response of Macroeconomic Factors/EPU on APAC Nations' REERs
Impulse responses provide information about how a dependent variable (REERs) will respond to the shocks applied by individual impulse variables. In this section, impulse responses from the US and CH macroeconomic shocks/EPU shocks are plotted together to provide a comparative analysis of the response patterns. The results obtained from the GIRF on each variable provides the direction, the magnitude and behavior of the responses over a fixed period. In each of the individual impulse response graphs in Figures 2-7 , the y-axis denotes the magnitude of the response that was recorded for each variable, and the x-axis denotes the period on which each variable responded. The IRF graphs are derived from the VAR GIRFs of the nine APAC REERs to innovations of one standard deviation. Finally, lags were selected according to the Schwarz information criterion. Data were monthly and ran from January 1998 to April 2017.
In Figure 2 , where the IRF graphs for the IPI of the US and CH are shown, we observe that the shocks in the US IPI significantly affect the REERs in all APAC nations. These shocks exert a positive impact such that an increase in one standard deviation is associated with a sharp increase in the REERs As for the shocks from the CH IPI, the responses of the APAC markets are generally milder and insignificant in some cases as compared to the US, with some exceptions. Finally, the IRFs from the US/CH IPI have long-lasting effects, with the responses fading off only after the sixth month (except for Taiwan, which lasts even longer). Figure 3 displays the IRF graphs for the LINT. With some exceptions, CH LTINT is capable of generating volatile shocks compared to that of US. These shocks exert a positive impact such that an increase in one standard deviation of CH LINT shocks is associated with a sharp increase in APAC's REERs. The responses from the US LTINT tends to lag CH LTINT by one to two months, implying that the money markets in the US may be more efficient than CH in capturing the changes in the LINT on the APAC real estate capital markets. Figure 4 displays the IRF graphs for the variable CPI. We observe that the US CPI shocks may result in a sharply negative response from the APAC real estate markets. In general, the US inflation shocks on the ASEAN5 nations is highly sensitive and of considerable magnitude, implying that the US inflation shocks continue to have a dominant and lasting effect on ASEAN5 real estate markets, whereas the CH inflation shocks have relatively little impact on the APAC nations' REERs, as observed.
In Figure 5 , we observe that the shocks from the MS variable exert a negative impact on the APAC real estate markets. Comparatively, the responses from Indonesia (IN) and Australia (AU) are exceptionally sensitive to the shocks from both the US and CH MS shocks. The MS shocks from the US lag that of CH for about one period, thereby implying that shocks from CH's MS are less impactful as compared to that of US. This is further consistent with the expectation that the US dollar is the most influential global currency reserved under the International Monetary Fund (IMF). In Figure 6 , where the IRF graphs for the CV (volatility) variable is displayed, we observe that both the US and CH CV exert a negative impact on the APAC markets. Moreover, the responses from SG, IN, and JP are highly sensitive to the shocks from the US/CH CV. One other observation we made is the shocks from the US CV resulted in a delayed response on both the REERs of TH and TW, implying that the effects of CV on the APACs can be immediate or lagged in the short or long run.
Finally, Figure 7 displays the IRF graphs for the EPU shocks. It appears that the responses from the US and CH EPU shocks diverge among the ASEAN5 nations. Specifically, the responses from the CH EPU shocks have a positive relationship with the REERs, which run contrary to the expectation that the EPU shocks negatively affects both domestic and foreign economies. Finally, the US and CH EPU have quite similar levels of shock impact on the APAC real estate markets examined.
Conclusions
The novelty of this study is that it contributes to the literature gap on the impact of foreign macroeconomic variables (including EPU) on real estate market performance. The findings from this study will provide value to investors, policy makers, and academia in better understanding the dynamic relationship between macroeconomic changes/uncertainty and domestic/foreign financial markets. Using a unique set of APAC real estate excess return data and CH/US economic data from January 1998 to April 2017 and several econometric tests, the main results are:
1.
Both US and China macroeconomic factors and economic policy uncertainty do not have any significant contemporaneous impact on APAC real estate market excess returns. These results agree with the conventional wisdom that foreign macroeconomic factors have weaker correlations with real estate returns, as compared to their domestic counterparts.
2.
The US and China macroeconomic factors and economic policy uncertainty Granger cause the APAC real estate market excess returns, although the causal effects are generally more prominent among the US macroeconomic factors using nonlinear causality tests. Additional findings affirm the expectation that China has an increasing influence over the APAC real estate markets examined over the short run while the US is still maintaining its dominance in the regional real estate markets in long run.
3.
The IRF analysis indicates that the shock response from the real estate excess returns in the ASEAN5 (part of APAC) is sensitive to both the US and China macroeconomic variables. In the context of regional globalization and financial market integration, ASEAN5 real estate markets are expected to be more interdependent with the US and China real estate markets.
Finally, the results reported in this paper have some portfolio and policy implications. Whilst the weak explanatory power of the US macroeconomic fundamentals and economic policy uncertainty suggests that APAC real estate markets are still largely impacted by local factors, the results also imply that diversification can become more difficult for those investors who invest in APAC real estate markets. This is because not only do the changes in economic fundamentals/economic policy uncertainty in the US and China affect real estate markets in their own countries, these changes also affect real estate market excess return performance in the APAC nations as well. In the context that a high degree of economic and financial integration has affected the interdependent level of international financial markets, Asian-Pacific securitized real estate markets' performances are also impacted by global shocks. Funding: This research received no external funding.
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